A patient-reported outcome (PRO) can be defined as "any report of the status of a patient's health condition that comes directly from the patient, without interpretation of the patient's response by a clinician or anyone else". 1 The study reported by Deschler et al. 2 in this issue of the Journal further confirms that patients themselves can provide important prognostic data for survival. Importantly, their findings echoed the results obtained from the literature on solid tumors regarding the prognostic value of PROs. Arguing against the often widespread belief that PROs might provide only limited information to guide decision-making in the clinical setting, the study by Deschler et al. 2 points out that what patients tell us about how they feel provides unique prognostic information
PROs have been found to independently predict duration of survival in several advanced cancer disease sites. 3 Nevertheless, there has been little research documenting the association between PROs and survival in patients with hematologic diseases, and Deschler and colleagues 2 should be applauded for this initiative. While the reasons underlying the correlation between PROs and survival outcomes are not yet fully understood, it is possible to speculate that, at the very least, PRO data capture the full breadth of the underlying disease severity in a different way to traditional laboratory or clinical examinations. 4 To illustrate these concepts, Table 1 shows a non-systematic summary of findings of studies into prognostic factors in hematologic diseases that have also considered PROs. Despite their heterogeneity, overall these study results challenge the scientific community with a series of questions concerning the potential clinical implications.
Using a series of geriatric and Quality of Life (QoL) assessment tools, Deschler et al. 2 show that baseline (i.e. pre-treatment) patients' self-reports of fatigue severity, measured with the EORTC QLQ-C30 questionnaire, is an independent predictor of survival in a series of 195 elderly patients. Their cohort was made up of 63 patients with myelodysplastic syndromes (MDS) with mixed or unknown IPSS risk categories and 132 patients with acute myeloid leukemia (AML). One of the strengths of this study consists in controlling for key previously known disease-related risk factors for these cancer populations, i.e. cytogenetic and bone marrow blast data. Also, comorbidity was assessed with robust previously validated indices.
How can we translate the findings of the study of Deschler et al. 2 into information useful for our clinical practice? Is it possible to envisage that patients' ratings of fatigue severity will routinely be used, along with cytogenetic or bone marrow blast data (or even replacing them) to obtain a more meaningful judgment of the patient's prognostic profile? Is current evidence-based data sufficient to fully support such an approach?
Prognostic factor analyses (PFA) in cancer research have traditionally focused on patient socio-demographic characteristics, and clinical and laboratory data. Only over the last decade, we have seen a growing number of PFAs that also included PROs. The use of PROs in traditional prognostic factor analyses, however, has introduced specific methodological challenges which have frequently hindered a critical appraisal of results. 11 For example, while "multicollinearity" is a known challenge in traditional PFA, it becomes even more problematic when PROs are included. 12 Multicollinearity occurs when two or more predictor variables are highly correlated (which is often the case for PROs) thus leading to incorrect model selection and, in any case, making it difficult to disentangle the real influence of each single predictor variable. 11, 12 While there is still no gold standard to address this issue, some statistical techniques have been developed to further test the stability of the final multivariate predictive model and to obtain insight into the real value of a single factor being an independent prognostic variable. In the context of QoL studies, Van Steen et al. 12 have extensively illustrated a bootstrap model averaging technique which was later successfully used in several methodologically sound studies of patients with solid tumors. 13, 14 Also, a crucial aspect that could be considered is the importance of an a priori selection of specific PRO scales to be included in the analyses. PRO instruments typically consist of several scales measuring different aspects of a patient's health status (e.g. functional, social, psychological functions and various symptom domains) that should not necessarily be all entered in the Cox's regression analysis. For example, one of the most frequently used QoL instruments in these studies, the EORTC QLQ-C30, yields 15 different scales. Since too high a number of variables could increase the risk of selecting a factor only by chance, an a priori and thoughtful selection of key PRO scales (relevant for the particular cancer population being studied) should always be recommended.
Another challenge, commonly seen in PFA, is the inadequate statistical control of previously known biomedical prognostic factors and the lack of validation of findings in independent datasets. Interestingly, two papers recently published in this Journal exemplify this complex scenario and show how challenging it is to draw conclusions from such studies. The Deschler et al. study 2 included patients with AML, as did the other study by Oliva et al., 5 and both investigated the prognostic value of PROs at baseline in the same cancer population. Both studies included patients with AML over 60 years of age and used, among other instruments, the same PRO measure (i.e. the EORTC QLQ-C30). However, while Deschler et al. 2 found "fatigue" to be an independent predictor of survival, Oliva et al. 5 found "physical functioning" to be so (both scales stemming from the EORTC QLQ-C30). In the study of Oliva et al., 5 however, the analysis did not control for a key previously known prognostic factor for AML patients (i.e. cytogenetics) thus significantly limiting the possibility of drawing conclusions about the actual independent prognostic value of PROs. In the study of Deschler et al., 2 the concomitant inclusion of patients with MDS in the analysis might have influenced outcomes. To what extent, therefore, can we trust that using patients' self-reports will help clinicians in a more accurate prognostic assessment of AML patients?
While both studies have provided some new insights into this neglected area of research in hematology, we conclude that much still has to be done to translate current research findings into clinically meaningful information. While we are confident that this important line of research will eventually promote a more accurate prognostic assessment, today it is still difficult to envisage the way patient-reported health status information can be implemented into future routine prognostic evaluation. In any case, these studies do underscore the importance of routine collection of PRO data in patients with AML and MDS. PRO instruments are starting to be incorporated into the standard diagnostic workup in individual patients and the information derived from this will make it easier for us to make accurate prognoses. However, in hematology, this approach is still in its infancy, and the evidence available so far should only be considered in terms of work in progress. Future hypothesis-driven prospective studies conducted in homogenous patient cohorts, careful attention to methodological issues associated with these analyses, and validation of findings in independent datasets will all definitely help move science forward in this area. 
Fabio Efficace is the Head of the Health Outcomes Research

